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CONSTRUCTION OF JIAOZHOU BAY
MARINE ECOSYSTEM MODELS,
ANALYSIS OF THEIR CHARACFERISTICS
AND CONTROLL MEASURES"

Huang Bo,Liu Ruiyu

(Institute of Oceanology,Chinese Academy of Sciences)
ABSTRACT

Based on the general ecosystem protoplast and results of analysis of the contents of
2607 fish individuals belonging to 53 species in the Jiaozhou Bay ecosystem, the

B detritus

ecosystem is dividied into six subsystems: zoophankton X5V, benthos
feeders X{V,zooplankton feeders X5V ,zoobenthos feeders X§" and nekton feeders X",
plankton X{",and the content of organic matter in sediment X" were regarded as input
and the nekton feeders as output,over the year mooth by month invastigation data was
used to develop the ecosystem model by applying grey system theory,whose differential

equations are as follows:

dX§P/de+0. 2588425X 50 =3. 769994 X 10°X " +7. 999653 X 10° X" D
dX§"/dr+0. 44602X5" =3. 871545 X 107 * X" (2)

dX (" /de+8. 51488 X107 XV =7. 366911 X 107X &} (3)
dX;"/de—0. 1489368 X, =1.570883 X 102X, 4)
dXV/dr—9.295X107° X"V =1. 00X 10~ ° X3V 5

d X' /d-2. 986500 X5 =3. 472500 X,V +4. 725000 X 10 X,V 6)

Laplace transform technique was used to convert the grey differential equations into
transfer functions, the ecosystem model structure is shown in Fig. 1. The transfer
function of the ecosystem is:

W(S)=R(S)/Q(S)=(X{"+X) /X"

Where Q(S)is the eigenpolynomial of the ecosystem,Q(S)=(1+40. 0425) X (1+
117.48) X (6. 14385 —1) X (1+0. 4925) X (14 3. 8665) X (1+422425) X (0. 01085—1)
and S is Laplacian. So we can get the roots of the ecosystem eigenpolynomal.S,=—23. 8,
S,=—0.0085,5,=0.163,5,=—2.03,85,=—0.26,5=—0. 446,S,=9. 26. Becouse S is
a real number(S,,S;,S5,,S;,S;:negative number;S;,S; are positive numbers) ,according
to the control theory and grey system theory,the ecosystem is unstable and developing.

This unstablity results from unstable structure of the ecosystem, where many

economically important populations are overfished,so the biomass of X5, X{V, XV,

» Contribution No. 3072 from Institute of Oceanology,Chinese Academy of Sciences.
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X, X such as that of valuable fishes,shrimps and some shellfishes decreases, while
the biomass of low trophic level organisms such as plankton,zooplankton,some bentnic
species,increases.

In order to keep the ecosystem stable, improve the ecosystem structure, increase
biomass of fish and invertebrate stocks, young fishes and invertebrates shouid be

released into the sea and fishery management should be strengthed.



